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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method of meas- 
uring an immunoreactant using electrochemilumines- 
cence. 

2. Description of the Prior Art 

Heretofore, it is known for measurement of an im- 
munoreactant such as antigen or antibody in a liquid 
sample, to allow the immnoreactant to react with a com- 
plementary immunoreactant (antibody or antigen) which 
has been previously labeled with an electrochemilumi- 
nescent substance such as luminol or pyrene. The an- 
tigen-antibody reaction occurring between the two im- 
mnoreactants suppresses the electrochemilumines- 
cence of the electrochemiluminescent substance la- 
beled on the reacted complementary immunoreactant. 
Thus, it is possible to measure the concentration of the 
immunoreactant in the liquid sample by measuring re- 
duction in emission of the electrochemiluminescent light 
(Y. Ikariyama et al., Biochem. Biophys. Res. Commun., 
128 . 987(1985)). 

However, the above technique has a defect that the 
rate of change in emission of the luminescent light de- 
pending on the change in the concentration of the anti- 
body to be detected is small, and therefore accuracy of 
the measurement is low. 

Specification WO-A-9 005 301 discloses a method 
for the detection of an analyte of interest in a sample, 
which method comprises the steps of: (1) forming a 
composition comprising (a) a sample, (b) at least one 
substance selected from the group consisting of (i) add- 
ed analyte of interest or an analog of the analyte of in- 
terest, (ii) a binding partner of the analyte of interest or 
its analog, and (iii) a reactive component capable of 
binding with (i) or (ii), wherein one of said substances is 
linked to a label compound having a chemical moiety 
capable of being induced to luminesce, and (c) a plural- 
ity of particles capable of specifically binding with the 
analyte and/or a substance defined in (b) (i) , (b) (ii), or 
(b) (iii); (2) inducing the label compound to luminesce; 
and (3) measuring luminescence emitted by the compo- 
sition to determine the presence of the analyte of inter- 
est in the sample. However this method relies on the 
difference in electrochemiluminescence between sub- 
stances in the solution phase and those bound to sus- 
pended particles. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to 
provide a method of measuring an immunoreactant 
such as antigen or antibody, capable of detecting the 



immunoreactant with good sensitivity or determining the 
immnoreactant with good accuracy, because the rate of 
change in emission of electrochemiluminescent light de- 
pending on the change in the concentration of the im- 
5 munoreactant is high. 

That is, to attain the above object, the present in- 
vention provides a method of detecting or measuring an 
immunoreactant in a liquid sample, comprising the steps 
of: 

10 

mixing the liquid sample with an excess of a com- 
plementary immunoreactant capable of specifically 
binding to said immunoreactant to allow an immu- 
noreaction to take place, said complementary im- 
15 munoreactant having been immobilized on insolu- 
ble carrier particles and labeled with an electro- 
chemiluminescent substance that emits an electro- 
chemiluminescent light by electrolytic oxidation in 
the presence of activated oxygen, 
applying an electric voltage to a pair of electrodes 
between which the mixture obtained above is 
placed, in the presence of activated oxygen to allow 
electrochemiluminescence to take place, and 
measuring the emission of the electrochemilumi- 
nescent light. 

According to the present method, since the rate of 
change of the emission of luminescent light due to the 
presence or absence of an immunoreactant to be de- 
tected is high, the detection can be carried out with high 
sensitivity. Further, since the change rate of emission of 
electrochemiluminescent light depending on the con- 
centration of an immunoreactant is high and therefore 
the measurement error is very small, an immunoreac- 
tant can be determined quantitatively with high accura- 
cy. 

The present method can be applied to measure- 
ment of any substances that may become antigens and 
their antibodies. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 shows an example of a cell for measuring 
electrochemiluminescence. 

Fig. 2 shows the differences of the emission of elec- 
trochemiluminescent light depending on the concentra- 
tion of an antigen in liquid samples, measured in Exam- 
ple 1, Comparative Example 1, and Example 2 de- 
scribed below. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Insoluble carrier particles 

As to insoluble carrier particles used in the present 
invention, there is no particular restriction if the particles 
are solid particles that are stable and insoluble in an 
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aqueous medium, and any carrier particles known as 
carrier for antigens or antibodies conventionally used in 
antigen-antibody reactions can be used without any par- 
ticular restriction. Preferable carrier particles include, for 
example, organic polymer finely divided particles such 
as organic polymer latexes obtained by emulsion polym- 
erization, e.g., finely divided particles of a polystyrene, 
a stryrene/butadiene copolymer, a stryrene/methacrylic 
acid copolymer, a polyglycidyl methacrylate, and an ac- 
rolein/ethylene glycol dimethacrylate copolymer; inor- 
ganic oxide finely divided particles such as finely divided 
particles of silica, silica-alumina, and alumina; Fe 3 0 4 , 
7-Fe 3 0 4 , Co-y-Fe 2 0 3 , (NiCuZn)0-Fe 2 0 3 , (CuZn)O- 
Fe 2 O a , (Mn-Zn)0-Fe 2 0 3 , (NiZn)0-Fe 2 0 3 , Sr0-6Fe 2 0 3 , 
Ba0-6Fe 2 0 3 , Fe 3 0 4 coated with Si0 2 (having a particle 
diameter of about 150-500 A) [see "Enzyme Microb. 
Technol.,' 1 vol. 2, pp 2-10 (1980)], composite finely di- 
vided particles of various polymer materials, e.g., ny- 
lons, polycrylamides, and proteins, with ferrite, and 
magnetic metal finely divided particles. Generally, the 
particle diameter of these insoluble carrier particles is 
preferably 1.0 pm or below. Among the above-men- 
tioned particles, the magnetic finely divided particles di- 
ameter preferably has a particle diameter of 50 to 500 
A where they are used singly. The other finely divided 
particles including composite particles of the magnetic 
finely devided particles with a polymer material prefer- 
ably have a particle diameter of about 0.05 to 0.4 pm. 

Among the finely divided particles of the above- 
mentioned materials and having the above particle di- 
ameter, particularly preferable finely divided particles in- 
clude Fe 3 0 4 particles coated with Si0 2 and having a 
particle diameter of 150-500 A and y-Fe 3 0 4 particles 
having a particle diameter of 200 to 300 A. Such prefer- 
able magnetic finely divided particles further include 
finely divided particles having a particle diameter of 1 50 
- 500 A, comprising as a major component iron and con- 
taining Ni and Co which are produced by a heat plasma 
method in a liquid phase in which carbon coexists. 

The complementary immunoreactant immobilized 
on the insoluble carrier particles that can be used in the 
present invention can be produced by immobilizing a 
prescribed complementary immunoreactant to the 
above insoluble carrier particles. A variety of immobiliz- 
ing techniques are known, and any of the methods using 
physical adsorption and the methods using formation of 
chemical covalent bonding can be used. Generally, 
physical adsorption is suitable to immobilize a protein 
highly capable of being physically adsorbed such as an- 
tibodies or a protein having a high molecular weight, 
while formation of chemical covalent bonding is suitable 
to immobilize hormones and haptens which are low in 
capability of being physically adsorbed. The immobiliz- 
ing method may be selected suitably depending, for ex- 
ample, on the properties of the complementary immu- 
noreactant to be immobilized. Where inorganic oxide 
particles or magnetic finely divided particles out of the 
above-mentioned finely divided particles are used as 



the insoluble carrier particles, it is recommended to in- 
troduce functional groups onto the insoluble carrier par- 
ticles as conventionally performed, for example, by 
treating with a silane coupling agent or coating with pro- 
5 tein A produced by staphylococcus aureus. 

Generally, as a dispersing medium a buffer is used, 
and insoluble carrier particles and a complementary im- 
munoreactant is mixed therein, if desired, after a dis- 
persing agent is added. Although there is no particular 
io restriction on the dispersing agent used therein, in view 
of the stability of the insoluble carrier particles during 
their storage and the reproducibility of the reaction at 
the time of agglutination, a buffer such as a glycine/so- 
dium hydroxide buffer, a Tris-HCI buffer, an ammonium 
15 chloride/ammonia buffer, and a phosphate buffer can be 
suitably used. 

The antibody or antigen used as the complementary 
immunoreactant to be immobilized to the insoluble car- 
rier particles needs to have complementary relationship 
20 with a particular immunoreactant, i.e., antigen or anti- 
body to be measured. Examples of such an antigen or 
antibody to be measured or used as the measuring 
means are shown below, but the present invention is not 
restricted to them at all. 

25 Antigens: IgG, IgA, IgM, IgE, albumins, HCG, AFP, 
cardiolipin antigen, blood group substances, concana- 
valin A, DNT, prostaglandins, CRP, HBs, human growth 
hormones, steroid hormones, CEA, IgD, etc. 

Antibodies: anti-albumin antibodies, anti-HCG anti- 
30 bodies, anti-IgG antibodies, anti-IgA antibodies, anti- 
IgM antibodies, anti-lgE antibodies, anti-lgD antibodies, 
anti-AFP antibodies, anti-DNT antibodies, anti-pros- 
tagladin antibodies, anti-human clotting factor antibod- 
ies, anti-CRP antibodies, anti-HBs antibodies, anti-hu- 
35 man growth hormone antibodies, anti-steroid hormone 
antibodies, serums containing them, anti-steroid hor- 
mone antibodies, and monoclonal antibodies. 

Electrochemiluminescent substances 

40 

As the electrochemiluminescent substance to be 
used as a marker, any of those known to exhibit elec- 
trochemiluminescence by electrolytic oxidation in the 
presence of an activated oxygen, can be used. Exam- 
*5 pies include luminol, pyrene, luciferin and their electro- 
chemiluminescent derivatives such as isoluminol, N- 
aminohexyl-N-ethylluminol, N-aminobutyl-N-ethyl isolu- 
minol (ABEI) and activated ester derivatives of ABEI. 
Among these, preferred is luminol. The electrochemilu- 
50 minescent substance as a marker may be affixed to the 
insoluble carrier particles or on the immobilized comple- 
mentary immunoreactant or on both of them. 

The activated oxygen herein means atomic oxygen, 
oxygen in the form of hydrogen peroxide, and other ox- 
55 ygen and oxide in an activated state that generate oxy- 
gen by electrochemical reaction. Such an activated ox- 
ygen may be present or generated in the mixture when 
the voltage is applied by adding previously hydrogen 
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peroxide to the mixture or electrochemically reducing 
oxygen molecules which are dissolved in the aqueous 
solution or are previously added. The hydrogen perox- 
ide is added preferably in an amount of 0.01 to 1 0 mmol/ 
liter, more preferably 0.3 to 3 mmol/liter. 

Measurement 

According to the present method, to detect or de- 
termine an immunoreactant in a liquid sample, first the 
immunoreaction or antigen-antibody reaction between 
the immunoreactant and an excess of an immobilized 
complementary immunoreactant is allowed to take 
place, followed by effecting electrochemiluminescence, 
and emission of the electrochemiluminescent light is 
measured. 

For example, in an embodiment of the present 
method, it further comprises the step of comparing the 
measured emission electrochemiluminescent light with 
the emission of the light measured for a control sample 
not containing the immunoreactant to be detected, to 
detect the presence or absence of the immunoreactant. 

In another embodiment of the present method, it fur- 
ther comprises the step of comparing the measured 
emission of light with a previously made calibration 
curve showing the relationship between the concentra- 
tion of the immunoreactant and the emission of the lu- 
minescent light. 

The method of the present invention is most suita- 
ble in the cases where the concentration of the immu- 
noreactant to be detected is in the range of 1 0' 11 to 1 0* 6 
g/ml. The immunoreactant immobilized on insoluble car- 
rier particles are normally mixed with the liquid sample 
so that the concentration theraof may be in the range of 
0.01 to 1 mg/I, preferably about 0. 1 mg/I, and at that time 
the complementary immunoreactant on the carrier par- 
ticles is normally present in an amount of 10 to 1,000 
pig, preferably 1 00 to 400 pg per gram of the carrier par- 
ticles. 

If the liquid sample contains an immunoreactant to 
be detected, the labeled and immobilized complemen- 
tary immunoreactant reacts with the immunoreactant. 
The quantity of the reacted labeled and immobilized 
complementary immunoreactant depends on the quan- 
tity of the immunoreactant present in the liquid sample. 
The reacted electrochemiluminescently labeled and im- 
mobilized complementary immunoreactant participates 
with difficulty in electrochemiluminescence which will be 
caused by subsequent application of an electric voltage. 
The supprassion of the electrochemiluminescence is far 
more intense as compared with the case where the com- 
plementary immunoreactant is not immobilized on car- 
rier particles. Therefore, a slight change in the quantity 
of the labeled and immobilized complementary immu- 
noreactant that has undergone the antigen-antibody re- 
action results in a great change in emission quantity of 
electrochemifluorescent light. That is, the change rate 
of emission of electrochemiluminescent light depending 



on the change in concentration of an immunoreactant 
to be detected in a liquid sample, is large. 

The electric voltage applied to said pair of elec- 
trodes between which the reaction mixture is provided, 
5 is controlled such that the electric potential of an elec- 
trode serving as the anode or the working electrode is 
not less than the electric potential at which the electro- 
chemiluminescent substance exhibits electrochemilu- 
minescence and not higher than an electric voltage at 
io which a gaseous oxygen generates. To control the elec- 
tric potential of the anode or the working electrode suit- 
ably, a reference electrode is preferably used. 

The labeled and immobilized complementary im- 
munoreactant is generally added in the form of an aque- 
15 ous suspension to a liquid sample. There is no particular 
restriction on the method of the addition. A given amount 
of the suspension containing the insoluble carrier parti- 
cles in a given concentration may be added to a given 
amount of a liquid sample, or alternatively the latter may 
be added to the former. 

If magnetic finely divided particles are used as the 
insoluble carrier particles, for example, it is possible that 
the suspension disclosed in JP-A-1 264 770 [Japanese 
Preexamination Patent Application (kokai) No. 
63-90766(1 989)], that is, a suspension wherein magnet- 
ic finely divided particles having a particle diameter of 
50 to 500 A to which a complementary immunoreactant 
has been immobilized are dispersed in an isotonic aque- 
ous salt solution containing 0.1 wt. % or more of a sur- 
face active agent with the amount of the isotonic aque- 
ous solution being 5 ml or more per mg of the magnetic 
finely divided particles, is previously prepared and is 
added to a liquid sample. Such a suspension is conven- 
ient because it is highly stable and good in storage sta- 
bility. As the isotonic aqueous salt solution, for example, 
a 0.9 % NaCI solution or a 0.025 M aqueous sucrose 
solution can be used. The surface active agent to be 
added to the isotonic aqueous salt solution includes sur- 
face active agents having a group -COOH or -COO*, 
such as Tween® 80. It is required that the concentration 
of the surface active agent in the isotonic aqueous salt 
solution is 0.1 wt. %or over, preferably 0.1 to 1.0 wt. %. 

In the method of the present invention, to disperse 
the insoluble carrier particles into a liquid sample, for 
example, ultrasonic waves can be used. The dispersion 
treatment of the sample liquid into the suspension al- 
lows the immunoreactant present in the liquid sample to 
bind to the complementary immunoreactant immobi- 
lized on the carrier particles to thereby produce a com- 
plex of the immunoreactant/complementary immunore- 
actant/carrier particles. For this treatment, various 
methods can be used, for example, a method of forming 
a complex of immunoreactant/complementary immuno- 
reactant/magnetic finely divided particles by applying an 
alternating field as described in JP-A-4 155 601 [Japa- 
nese Preexamination Patent Application (kokai) No. 
02-281142(1990) ] and methods using stirring can be 
used, and there is no particular restriction. Presumably, 
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once said complex is thus formed, when an electric volt- 
age is applied the electrochemiluminescent substance 
incorporated in the complex tinds it difficult to participate 
in the electrochemiluminescence due to the steric hin- 
drance by the insoluble carrier particles in comparison 
with the case where the complementary immunoreac- 
tant is not immobilized to carrier particles. 

The method of the present invention can be carried 
out using a variety of cells based on the two electrode 
system or the three electrode system for measurement 
of electrochemiluminescence. 



The method of the present invention can be used 
for all the purposes for which conventional immu- 
noassays have been utilized. In addition, since the 
method is suitable for microdetermination, it can be ap- 
plied to measurement of substances that cannot be 
measured by conventional immunoassays. For exam- 
ple, the method is useful for diagnosis of malignant tu- 
mors by measuring serum components, e.g., a marker 
substance for a tumor such as a-fetoprotein. The meth- 
od is expected to be applied to measurement of hor- 
mones and steroids with a small molecular weight and 
drags in blood. 

EXAMPLES 

Example 1 

(1) After 2 mg of finely divided magnetic particles 
having a particle diameter of 1 20 A was treated with 
-aminopropylethoxysilane and then with glutaralde- 
hyde, 2 mg of anti-human IgG antibody was added 
thereto, thereby immobilizing the antibody to the 
magnetic finely divided particles through covalent 
bonding. Then the anti-human IgG-immobilized 
magnetic finely divided particles were reacted with 
1 mg of diazotized luminol to label the anti-human 
IgG-immobilized magnetic finely divided particles 
with luminol. 

(2) The anti-human IgG-immobilized magnetic fine- 
ly divided particles labeled with luminol was dis- 
persed in a PBS (phosphate buffered saline) con- 
taining 0.6 wt. % of Tween 80 and having a pH of 
7.4 so that the concentration of the magnetic finely 
divided particles might be 0.2 mg/ml. The thus ob- 
tained dispersion was mixed with each of a control 
solution containing no human IgG (0 ng/ml) and 6 
sample solutions whose human IgG concentrations 
were known, i.e., 1 x 10' 2 ng/ml, 1 x 10' 1 ng/ml, 1 x 
1 0° ng/ml, 1 x 1 0 1 ng/ml, 1 x 1 0 2 ng/ml and 1 x 1 0 3 
ng/ml, respectively, with the volume ratio being 1 : 
t, and the antigen-antibody reaction was thereby 
allowed to proceed. The reaction was effected at 
room temperature for 10 min with an alternating 
magnetic field having a magnetic flux density of 200 



gauss and a pulse width of 0.5 sec being applied. 
(3) The cell for measurement of electrochemilumi- 
nescence schematically shown in Fig. 1 was used. 
In the cell, two plates constituting the wall 1 and the 
5 wall 2 are disposed 1 mm apart opposite to each 
other so as to form an inner space 3 with a volume 
of 500 pm, and then both sides and the bottom 4 
are sealed. On the inner surface of the wall 2, a Pt- 
working electrode 5 (thickness: 0.3 mm; area: 0.32 
io cm 2 ) and a Pt-counter electrode 6 (thickness: 0.3 
mm; area: 0.6 cm 2 ) and a reference electrode 7 (Ag/ 
AgCI electrode) are provided. In the area in the wall 
1 opposite to the working electrode 5, a transparent 
window 8 made of polymethacrylate with a thick- 
15 ness of 1 mm is provided. This window has a light 
transmittance of more than 90% at 425 nm. For the 
measurement of the quantity of emission of lumi- 
nescence, the reaction mixture and a PBS contain- 
ing hydrogen peroxide in an amount of 10' 3 mol per 
liter were mixed with the volume ratio being 1:1, 
then after the mixed liquid was allowed to stand for 
10 min at room temperature, 500 pi of the liquid was 
placed in the above cell, an electric voltage was ap- 
plied to the working electrode for 15 sec using an 
electric potential generating apparatus so that the 
electric potential of the working electrode might be 
+1200 mV with respect to the electrical potential of 
the Ag/AgCI reference electrode, thereby causing 
the luminol to emit luminescent light. The emission 
quantity of luminescence was measured by a pho- 
ton counting system which uses as an optical de- 
tector a photomultiplier disposed outside and close 
to the window 8. 

os The difference between the emission quantity 
measured for the control solution and that measured for 
the six liquid samples are shown in Fig. 2. 

Comparative Example 1 

A PBS containing 50 pm/ml of a luminol-labeled an- 
ti-human IgG antibody which had been labeled by dia- 
zotizing luminol was prepared. 500 pi of this labeled an- 
tibody solution was mixed with 500 pi of each of 5 sam- 
ple solutions having human IgG concentrations of 1 x 
1 0' 2 mg/ml, 1 x 10’ 1 mg/ml, 1x10° mg/ml, 1 x 10 1 mg/ 
ml and 1 x 1 0 2 mg/ml, respectively, and each of the mix- 
tures was stirred slowly at room temperature for 3 hours 
to allow antigen-antibody reaction to take place. Each 
of the reaction mixtures was mixed with a PBS contain- 
ing 10 -3 mol of hydrogen peroxide per liter with the vol- 
ume ratio being 1:1. After the mixture was then allowed 
to stand for 10 min at room temperature, the measure- 
ment of emission of luminescent light was carried out in 
the same way as in Example 1 . 

The obtained results are shown in Fig.2. 
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Example 2 reactant to be detected, to detect the presence or 

absence of the inmunoreactant. 

Polystyrene latex particles having an average par- 
ticle diameter of 0.023 pm were diluted with a Tris-HCI 4. The method according to Claim 1 or 2, further corn- 



buffer (pH: 7.5) to prepare a suspension having a latex 
concentration of 1 wt.%. Then, anti-human IgG was di- 
luted with Tris-HCI buffer (pH: 7.5) to prepare a solution 
having a protein concentration of 2 mg/ml. 1 ml of the 
anti-human IgG was added to 1 ml of the above latex 
suspension and they were allowed to react for at 37°C 
for 2 hours. Similarly, 1 ml of a luminol solution (having 
a concentration of 0. 1 mmol/l) was added to that solution 
and the reaction was effected at 37° C for 2 hours. Fur- 
ther, bovine serum albumin was added so that the final 
concentration might be 0.05 %, then centrifuging was 
effected, the supernatant was removed, and the sedi- 
ment was redispersed in Tris-HCI buffer (pH; 7.5) to pre- 
pare an anti-human IgG-immobilized latex labeled with 
luminol which had a latex concentration of 0.08 wt.%. 

The same measurement as that in (2) and (3) of Ex- 
ample 1 was carried out, except that the reaction was 
effected with slow stirring for 1 0 min without applying an 
alternating field. The obtained results are shown in Fig. 
2 . 



Claims 

1. A method of detecting or measuring an immunore- 
actant in a liquid sample, comprising the steps of: 



s prising the step of comparing the measured emis- 
sion of light with a previously made calibration curve 
showing the relationship between the concentration 
of the immunoreactant and the emission of the lu- 
minescent light. 

10 

5. The method according to any of the preceding 
Claims, wherein said immunoreactant is an antigen 
and said complementary immunoreactant is an an- 
tibody that specifically binds to said antigen. 

15 

6. The method according to any of Claims 1 to 4, 
wherein said immunoreactant is an antibody and 
said complementary immunoreactant is an antigen 
that specifically binds to said antibody. 

20 

7. The method according to any of the preceding 
Claims, wherein said insoluble carrier particles are 
organic polymer finely divided particles, inorganic 
oxide finely divided particles, composite finely divid- 

25 ed particles of a polymer material and ferrite, or 
magnetic metal finely divided particles. 

8. The method according to any of the preceding 
Claims, wherein said insoluble carrier particles 

30 have a particle diameter of 1 .0 pm or less. 



mixing the liquid sample with an excess of a 
complementary immunoreactant capable of 
specifically binding to said immunoreactant to 
allow an immunoreaction to take place, said 
complementary immunoreactant having been 
immobilized on insoluble carrier particles and 
labeled with an electrochemiluminescent sub- 
stance that emits an electrochemiluminescent 
light by electrolytic oxidation in the presence of 
activated oxygen, 

applying an electric voltage to a pair of elec- 
trodes between which the mixture obtained 
above is placed, in the presence of activated 
oxygen to allow electrochemiluminescence to 
take place, and 

measuring the emission of the electrochemilu- 
minescent light 



prising comparing the measured emission electro- 
chemiluminescent light with the emission of the light 
measured for a control not containing the immuno- 



9. The method according to any of the preceding 
Claims, wherein said electrochemiluminescent 
substance is luminol, pyrene, luciferin, or an elec- 

55 trochemiluminescent derivative thereof. 

10. The method according to any of the preceding 
Claims, wherein the potential of the electrode that 
serves as a working electrode is controlled using a 

^o reference electrode. 



PatentansprQche 

45 i. Verfahren zum Nachweis Oder zur Messung eines 
Immunoreaktanten in einer flOssigen Probe, umfas- 
send die Schritte: 

Mischen der flussigen Probe mit einem Uber- 
schuB eines komplementaren Immunoreaktan- 
ten, der zur spezifischen Bindung an dem Im- 
munoreaktanten befahigt ist, urn das Stattfin- 
den einer Immunreaktion zu ermoglichen, wo- 
bei der komplementare Immunreaktant auf un- 
losliche Tragerteilchen immobilisiert worden ist 
und mit einer elektro-chemilumineszenten 
Substanz, die ein elektro-chemilumineszentes 
Licht durch elektrolytische Oxidation in Gegen- 



2. The method according to Claim 1, wherein the la- 50 
beled and immobilized complementary immunore- 
actant to be mixed with said liquid sample is in the 
form of a suspension. 

3. The method according to Claim 1 or 2, further com- 55 
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